CHAPTER XVI PRECIPITATION OF COPPER FROM MINE WATERS
The precipitation of copper from mine waters dates back to the fifteenth or sixteenth century. It is referred to in the writings of Paracelsus the Great who was born- about 1493 and died in 15411 as follows: "For truly when the rustics in Hungary cast iron at the proper season into a certain fountain, commonly called Zifferbrunnen, it is consumed into rust and when this is liquefied with a blast-fire, it soon exists as pure Venus (copper), and nevermore returns to iron. Similarly in the mountain commonly called Kutenberg they obtain a lixivium out of marcasites, in which iron is forthwith turned into Venus of a high grade, and more malleable than the other produced by nature."
It is also referred to by Basil Valentine, who wrote about 1500; it was in practice in the Lower Hartz until the middle of the sixteenth century; it was in operation in Peru before the year 1637; it was patented and practiced at Rio Tinto as early as the sixteenth century.2
Since the precipitation of copper by iron was first discovered it has been used in various parts of the world. Its largest and most comprehensive development has been at Butte, Montana, since 1880, when it was discovered that the mine waters were sufficiently copper-bearing to warrant precipitation.
The weathering effect on cupriferous sulphide ores, is to convert the insoluble copper sulphide into the soluble copper sulphate. In large mines, which have extensive underground workings, the low-grade ore and waste material in the old stopes, through the combined action of air and water become oxidized and the copper, due to its own oxidation and the action of ferric sulphate, becomes soluble. A similar action takes place in old waste dumps. Frequently, also, as the result of underground fires, the sulphides are converted into sulphates, which render the copper soluble in the mine waters. The copper, once soluble, is readily precipitated with scrap iron.
In some of the older and larger mines, notably the mines at Butte, Montana, and the Copper Queen, Arizona, the precipitation of copper from the mine waters, has assumed enormous proportions. No less than 30 precipitating and waste dump leaching plants are in operation along the Silver Bow creek in East Butte, and the total output of precipitate,
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